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A DEVICE FOR PROJECTING A DOSE OF A DIVISI^ SUBSTANCE 

The piresent Invention relates to a device fbr projecting a 
dose of a divisible substance, in liquid or powder form, for 
medical purposes. 
5 • BACKGROUND OF THE INVENTIC^I 

Thera Is often a need to a^^y a medicine in powder or 
liquid fbrn inside the throat or the nostrils. This operation 
is difficult, particularly with the nostrils, since It is 
necessary to lean the head baclcwards. In spite of the 
10 precautions taken, soroe of the medicine nay miss the target. 
The expected effect cannot be obtained in full, and dosage is 
random* An object of the present invention is to provide a 
device for expelling a roedlcine In finely divided fonn. The 
medicine can thus be directed into the throat or the nostril 
15 without loss, thereby obtaining maximum effectiveness. 

SWMARY OP THE INVENTICW 

According to the present invention, this result is 
obtained by a device for projecting a dose of a divisible 
substance in liquid or powder fonn, in particular for 

20 phaAcmaoeutical applications, the device comprising a rec^tacle 
having an outlet orifice, a tea r a b le partition separating the 
receptacle into two diaxnbers, namely a first chamber adjacent 
to the outlet orifice for receiving the divisible substance and 
a second chamber whic^, at the ncment of use, contains a 

25 compre ss ed gas, and means for perforating the partition at the 
' mcxaent of use. 

The means for perforating the partition may be a pin, 
preferably a grooved pin, fixed to a .deformable wall. By 
pressing against the deforroable wall, the pin Is displaced and 

30 : perf oratej^. the partition. ^ By, reduolng.. the volume of the second ^ 
chanter, deformation of the wall either increases or 
establishes gas pressure Inside the second volume, with the gas 
thus being compressed at the moment the device is used. Hall 
deformation may be obtained by the wall being flexible, or else 

35 the wall may Include a cylindrical portion having a slddable 

piston therein. It is advantageous to Increase pressure before 
perforating the partition. 
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Advantageously, the receptacle Is made in a sii^le piece. 
T!he receprtacle may be made of glass or of plastic* 

Advantageously, the second chanber may be filled with 
nitrogen at a pressuze not less than atmospheric pzBssure, The 
5 first chaniber may also be filled with nitrogen in addition to 
the substance to be dispensed. 

In a particular embodiment of the invention, the 
reoeptacle comprises; 

a piston having an axial hole passing there:ttirough, a 
10 peripheral groove, and a peripheral sealing lip; 

an endpieoe including the outlet orifice and resilient 
means capable of snap-fastening in the groove of the piston, 
the endplece and the piston defining a housing capable of 
receiving a cartridge, the cartridge ocoiprising a side wall and 
15 the tearable partition, and representing the enclosure of said 
first chamber containing the substance to be projected, there . 
being a contact surface between the piston end tte cartridge^ 
said contact surface providing an airtight seal; and 

wherein the defornable wall is a hollow cylinder provided 
20 witii an end wall and a cylindrical side wall inside which the 
piston slides so that the sealing lip is in oontapt with said 
side wall over its entire periphery, the grooved pin being 
disposed on the end wall of the cylinder in evch a manner as to 
be capable of passing through the hole and piercing the 
25 tear^e partition. 

Advantageously, a spring may xirge the cylinder away from 
tiie piston. 

Peripheral beading optionally may be formed on an . inside 
surface of the cylinder so that idien the device is assembled, 

30 ttiB pi^top can be inserted inside the cylinder by forcing the 
sealing lip to pass over the beading, with the urging from the 
' spring plus the traction force required for undoing the sn^- 
fastening of the resilient means of the en<!^ieoe being 
insufficient for moving the sealing lip back over the beading. 

35 In another particular enbodiment of the invention 

including a piston sliding in a cylinder, a first end of a 
cartridge delimiting tte first chamber is received in sealed 
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manner as a push fit in one end of the ^llnder^ said first end 
of the cartridge being fozmed by the tearable partition, and in 
that an endpieoe incIuddLng the outlet orifice being engaged as 
a pusih fit over a second end of the cartridge. 
5 Advantageously, a spring urges the piston ai#ay from t^e 

cartridge. 

^ Ihe cartridge of the two particular embodiments described 

above may be made of glass or of plastic. 

The tearable partition be a heat sealed film. It may 

10 be made of a heat conducting roaterdlal. It may occupy the 

entire cross-section of the first chaniber so as to transmit a 
maxliBum amount of heat. 

In a particular embodiment of the inventic»), the first 
chamber includes a cylindrical cup containing a powder to be 

15 projected and ccmstituted hy an end wall and a peris^ieral side 
vfall eictending vertically from said end wall, said peripheral . 
side wall including sealing means at its tc^ end engaged as a 
force fit in said first chamber, said peripheral side wall also 
including at least one non-radial orifice passing therethrough 

20 directed inwards and towards the end wall of the cup, said end 
wall of the cup including a convex conical surface inside the 
cup, the cup co-operating with said first chamber so as to 
enable the compressed gas to pass from the inside of said first 
chamber into the cup via the orifice(s) without ejecting the 

25 cup, with tte orifioe(s) oo-operating with said conical surface 
when the oonvressed gas passes therethrough td create 
turbulence while simultaneously expelling the substance to be 
projected. 

Advantageously, the first chamber containit^ the substance 
30 ; to be dispensed is.cor^starit ;in secticn, and tl^e. outlet orifice 
has the same section as said first chamber. 

The device may be provided with a plug including a lid 
wit±^ a skirt projecting therefrom to a bottom end of the skirt, 
said skirt engaging as a sealed force fit in the first chamber, 
35 the device being characterized in that the skirt includes a 
slot ext&uUng up a portion of its hei^t from its bottom end. 
A tear-off metal capsule may be crinqped over the plug. 
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BRIEF DESCRXPTION OF THE BRAWINGS 
Enobodlments of the Invention are described by vay of 
example with reference to the aoconipanying drawings^ in which: 
Figure 1 is a section through an erobodliDent of the^ 
5 invention for projecting a powder; 

Figure 2 is a sixoilar view of an enbodiment for projecting 
a liquid; 

Figure 3 is a view analogous to Figure 1 showing a variant 
eirbodiment; 

10 Figure 4 is a section view through a i>articular embodiment 

of the Invention; 

Figure 4a is a section through the piston of the device 
shown in Figure 4; 

Figure 5 is a section view through the cartridge of the 
15 device shown in Figure 4, padcaged for storage purposes; 

Figure 6 is a section view through an embodiinent of thet 
invention analogous to that of Figure 4, with the piston and 
the pusihbutton being omitted; 

Figure 7 is a section through the cartridge of the Figure 
20 6. device, pacdcaged for storage purposes; and 

Figure 8 is a section view through another embodiment of 
the invention, 

lOTAILED DESCRIPTION 
The embodiment shown in Figure I is a small device 

25 comprising a hody 1 s^>arated in two chambers lA and IB by a 
tearable partition 2, The small^volume first chamber lA is 
adjacent to the outlet orifice 3 which, prior to use, is 
normally closed by a plug 4. IMs chanter is intended to 
receive a powder which may occupy all or part of the voluxna of 

30 . the Gh^piber. The; second, chanibier IB is cylindrical and contains 
a piston 5 provided with a grooved pin 6 disposed so as to 
pierce the partition 2 during displacement of the piston 
towards the first chanter* The piston Is controlled by a push- 
button 7 and a drive rod 8, The piston may be held inside the 

35 cylinder lay peripheral beading 9, The body 1 may be molded 

with a tear-off guarantee strip 11 for guaranteeing that it has 
not been tampered with. The second chanter IB may be filled 
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Initially with gas at some pressure higher than atmosx^ieric in 
order to Increase the projecticwi effect • 

Advantageously, the chamber IB may be filled with nitrogen 
at a pressure not less than atmosEJheric in order to guarantee 
5 the purity and the aseptic state of the gas contained in said 
chamber IB. The chamber lA may also be filled with nitrogen in 
addition to the substance to be projected. The tear-off strip 
11 may be integrally molded with the pushbutton 7, thereby 
making it possible for the body 1 to be made of glass Instead 
10 of plastic. 

This device operates as follows. 

After the strip 11 has been torn off, the user removes the 
plug 4 axid places the device in positicm for the desired 
application (e.g. by engaging ttje leading end of the first 

15 chamber lA in a nostril). Thereafter, the pushbutton 7 is 
depressed over its entire stroke H which corresponds 
substantially to the width of the guarantee strip. 

After moving a distance h, the pin 6 perforates the 
partition 2, which then tears. The air (or otter gas) 

20 oonipressed by the piston 5, plus any initial pressurization, is 
released and passes quickly through the first chanter lA 
towards the outlet 3, thereby entraining the powder which is 
projected outwards. The hole made in the partition 2 generates 
a venturi effect, ii^ch ehhanoes the entrainment of the powder 

25 by the air* After use, the device is discarded. Its extremely 
sinple structure makes it suitable for application in the 
medical field. 

It will be understood th&t the chamber lA should be 
smaller than the gas chamber IB in order to ensure that the 

30 powder is .thoroughly swept, out ^ The first chamber lA is 

advantageously in the form of a tube without constriction so as 
to enhance pouRSIer entrainment, but it need not necessarily be 
cylindrical. Ohe body 1 has a flange close to the pushbutton 7 
for facilitating handling of the device and for holding it 

35 during application. The pin 6 may have Ic^ltudinal ribs or 
grooves for facilitating tearing of the partition 2 and for 
guaranteeing that air passes through it in the event of said 
partition merely being perforated without tearing. 
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The devioe shown in Figuze 2 differs ftm that of Figure 1 
only in that it includes a ^iray nozzle for a liquid. In this 
exairqple, the nozzle is constituted by a bushing IS YAd.ch nay be 
welded or glued to the wall of the body 1, and a core is placed 
5 inside the chamber to co-operate with an outlet hole 17 through 
the bushing 15. The chamber lA is thus initially filled with 
liquid, possibly together with sme gas« 

In a variant application, it Is possible to use a wad 18, 
constituting an intertnediate piston which is pushed by the air 
10 onoe the partition 2 has been pierced by the pin 6 on the 
piston 5, with the wad then pushing the liquid towards the 
nozzle. This makes it possible to use the device in any 
position* 

In one met^iod of using the Figure 2 eobodiment of the 

15 invention, the second chamber IB may contain both liquid and 
gas. By holding the device with its outlet down and with its . 
piston up, when the pin 6 pierces the partition, the compressed 
air will expel the liquid from thB second chamber IB into the 
first charober lA, the liquids will mix, and the mixture thus 

20 prepared at the moment of use is expelled by the air pressuzB 
through the nozzle. It is thus possible to project a dose 
constituted by two substances which are mixed together at the 
last moment only, immediately prior to use, and in fact 
substantially sionultaneously with use. In a variant, the pin 6 

25 may be close to the partition 2 and the gas in the second 
chairiber IB is not initially under pressure* Thva, a small 
displadement of the pushbutton pierces the partition, thus 
making it possible to shake the device in order to mix two 
liquids prior to pressing the pushbutton home in order to 

30 project thjB mixture.. , . , 

Figure 3 shows a variant in which the deformable wall is 
constituted by a substantially hemispherical wall 21 made of 
flexible material, analogous to a spray bulb. By pressing on 
the pushbutton 7, the wide end of the rod 8 bears against the 

35 bulb. Squeezing the bulb causes pressure to rise prior to the 
pin 6 perforating the partition 2. 
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The perij^iery 21A of the flenible wall 21 tnay be glued or 
welded to the receptacle body !• This wall may be integrally 
molded with the pin 6. This ensures high quality sealing for 
the gas or air etc. that xo^ be enclosed inside the chamber IB 
5 over a long period of time without significant loss« The 
pushbutton 7 and its rod 8 may also be integrally molded with 
the wall 21 and the pin 6, or they may be overmolded onto said 
wall. 

Figures 4, <b, and 5 show an enibcdiment of tto invention 
10 in which the projection device is reloadable, and is more 

particularly intended for spr^ing lyophilizates. This device 
comprises: 

A pushbutton 30 comprising a cylindrical bottom 31, itself 
including an inside face, an outside face, and an outside 

15 periphery, said pushbutton 30 also including a cylindrical side 
wall 32 extending upwards from said outside periphery, said 
cylindrical side wall 32 itself including a substantially 
cylindrical inside surface, a cylindrical outside surface, and 
a top end. A cylindrical shoulder 33 is formed on the inside 

20 face of the bottom 31, substantially centered on said inside 
faoe. A grooved pin 6 is provided on the shoulder 33* The 
inside surface of the cylindrical side wall 32 has peripheral 
beading 9 near the top thereof. 

A generally cylindrical piston 40 suitable for sliding 

25 vertically inside said cylindrical side iirall 32 and ccmprising 
a top face, a bottom face, and a substantially ^lindrlcal 
peripheral surface 44. A cylindrical hole 41 substantially 
coaxial with the piston 40 passes through said piston from top 
to bottom and is of a size to allow the grooved pin 6 to pass 

30 liieiethrough when..l^ downwards. A cylindrical, 

housii^ 42 is formed in the top face of the piston, 
substantially coaxially with the cylindrical hole 41, and 
extending downwards from the said top face to a plane annular 
surface 46. A peripheral groove 43 is formed in the top 

35 portion of the cylindrical peripheral surface 44, Said 

peripheral surface 44 is extended downwards and outwards by a 
peripheral sealing lip 45 bearing against the inside surface of 
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the cTllndrical side wall 32. The sealing lip 45 is such that 
the piston 40 can be inserted inside the pushbutton 30 1^ 
farcing the sealing lip 45 to pass over the peripheral beading 
9 during ass&nbly of the device and without damaging said 
5 sealing lip 45 • 

A substantially helical spring 34 is placed inside the 
pushbuttcsa 30, being engaged on and retained by the cylindrical 
shoulder 33 and being adapted to push the piston 40 upwards. 
The stiffness of the spring 34 is such as to liable it to be 

10 con^nressed by finger force applied by a user, and it is not 
capable of farcing the sealing lip 45 of the piston 40 to pass 
back ever the peripheral beading 9 of the pushbutton 30. 

A cylindrical cartridge 50 having a cylindrical side wall 
is made of glass or of plastic, and con^ises a tq;^ face, a 

15 plane bottom end face 52, a cylindrical outside surface, and a 
cylindrical inside surface. The cartridge 50 also includes a . 
tearable partition 2 advantageously constituted by a film heat** 
sealed to the plane botrbom end face 52 of the cylindrical side' 
wall 51* ThB cartridge 50 is inserted inside the cylindrical 

20 housing 42. The inside of the cartridge 50 constitutes the 

chamber lA, which the chamber 16 is delimited by the pushbutton 
30, the piston 40 associated with the pushb utton 30 via the 
sealing lip 45, and the tearable partition 2 which comes into 
contact with the annular horizontal face 46. 

25 An axially symmetrical endpieoe 60 is placed over the 

above-described set of oonponents and incl u des an orifice 3, a 
cylindrical inside housing 61 in which the cartridge 50 is 
received, at least three arms 62 extending downwards and 
provided with respective lugs 63 at their bottom ends fox snap- 

30 fastenf^ng. in the peripheral ,gx;ocve 43, of the piston 40 with the 
fbroe required for snap-f ast»iing being small enou^^ to avoid 
significantly compressing the spring 34 and with the traction 
force required for undoing the snap*fastening being small 
enou^ to avoid causing the sealing lip 45 of the piston to 
. 35 pass back' over the peripheral beading 9, said end!pieoe 60 also 
including a cylindrical peripheral sleeve 64 extending 
downwards ax^ extended by a flange 65 projecting radially 
outwards and intended to facilitate handling by a user. 
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HhB piston 40, the cartridge 50, and the enflpiece 60 are 
shaped and sized in sadti a manner t^t when the azns 62 axe 
snap-fastened in the peripheral groove 43, the bottom ei^ face 
52 of the cylindrical side wall 51 and the film heat-sealed to 
5 the end face 52 are pressed against the anniilar horizontal 
surface 46 of the piston 40 so as to provide sealing. The 
chamber IB is thus sealed. 

When a user seeks to project a dose of substance, the \aser 
takes a cartridge 50 as shown iix Figure 5, i.e. including a 

10 plug 4 and a tear-off metal capsule 99 provided for storage 

purposes. The user then renoves the capsule 99 and the plug 4, 
places the cartridge 50 in the housing 52 of the piston 40^ and 
then covers the assembly with the endpieoe 60, ensuring that 
the lugs 63 on the arras 62 snap into the periidieral groove 43 

15 of the piston 40. The device is then ready for use. 

Projection is performed by holding the endpieoe 60 between th^. 
index and middle fingers and pressing against the pushbutton 30 
with the thumb. The tlmist initially compresses toe air Inside 
the second chamber IB, then the grooved pin 60 pierces the 

20 tearable partition 2. The compressed air inside the second 
chamber IB then rushes into the first chamber lA and projects 
out the lyophilizate contained In the first chanter lA. Before 
projection, the lyophilizate is in the form of an agglomerate. 
It is broken up into powder form by the violeiK:e of the rush of 

25 coo^pressed air* As a result, it is essential that the 
cartridge 50 does not have any constriction and that the 
orifice 3 is at least as wide as the inside of the cartridge 50 
so as to avoid clogging the orifice with lyophilizate/ which 
would cause the substance to be projected badly or not at all. 

30 After.,projectipn,v the. spring 34 returns liie piston to its 

initial position, the endpieoe 60 is removed from the assentoly 
merely by pulling, and the empty cartridge 50 is thrx>wn away. 
Ttoe other components of tJie assembly are then ready for xeisse 
with a new cartridge 50. 

35 During manufacture of the lyophilizate, a solution of 

substanoe to be lyophilized is placed in the cartridge 50 and 
is then frozen to a very low temperature, after whi^ it is 
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heated suddenly under a very high vacuum, ther^ causing the 
solvent, geiterally water, to sublime Instantaneously. During 
•ttils process, it Is therefore Inportant for the cartridge 50 
and its tearable parUtiOT 2 to be good conductors of heat. 
The cartridge Is preferably made of glass, «^ch oor^ucts heat 
better than plastic, and the tearable partition may be made of 
an aluminum complex. Since an aluminum ccroplex is a better 
conductor of heat than glass, it Is advantageous for the 
partition 2 to have as large an area as possible. 

Making the cartridge out of glass ara3 its tearable 
partition out of an aluminum complex also enhances oonservatim 
of the lyophllizate under conditions of dryness. 

The cartridge 50 is provided with a plug 4 constituting a 
lid having a cylindrical skirt projecting therefrom to a bottom 
end. The skirt includes a slot 4a extending alc»ig a portion of 
its height from its bottom end. During the lyophlllzation pror 
cess, the plug 4 is partially Inserted so as to allow the cham- 
ber la to conrounicate with the outside via the slot 4a, At the 
end of lypi^lization, tte plug 4 is fully engaged while the 
cartridge is still In a vacuun, tliereby closing the chamber la. 

The embodiment shown In Figures 6 and 7 is designed to 
project powders, i.e. substances which are stored in powder 
form. 

It differs from the preceding &nbodlment in that; 

the cylindrical side wall 51 of the cartridge 50 Includes 
a cylindrical housing extending downwards fxtxn the top end face 
to a horlzcxital annular surface 55, sucA that said housing 
delimits a cyldLndrical Inside surface 57; and 

said cylindrical housing receives a cylindrical cup 53 
including cj. bottom .amd poiprlslng a cylindrical peripheral j ■ 
surface which is smaller in diameter than the cylindrical 
inside surface 57, a substantially plane buttu u surface 
provided with ribs 54 on its outside periphery, and a convex 
conical top surface 70. TPhe ribs 54 rest on the horizontal 
annular surface 55 so as to leave a passage between the said 
cup 53 and tte annular surface 55. The cup 53 also Includes a 
cylindrical side wall extending upwards ftora said bottom and 



V 

11 

IxvTludlng a cylindrical inside surface, a cylindrical outside 
surface, and a top end. The inside surface of the cylindrical 
side wall ax^ the top surface of the bottom delimit a chaniber 
lA' containing the powder to be projected. Ihe cylindrical 
5 side wall of the cup 53 has an outside diameter whic^ is 

smaller than the diameter of the cylindrical inside surface 57* 
One or more ncn-radial orifices 58 pass through said 
cylindrical side wall of the cup 53 slewing downwards into the 
cup and opening out inside said cup close to the base of its 

10 convex conical surface 70* The top portion of the outside 

surface of the cylindrical side wall also includes a peripheral 
sealing lip 59 dimensioned and ^ped to be a forcef it inside 
the surface 57 such that when compressed air penetrates into 
the cartridge 50 after the tearable partition 2 has been 

15 pierced, the cup 53. is not itself ejected. The cartridge 50 
and the cup 53 axe preferably also held in place by the 
endpiece 60» 

Under these conditions^ compressed air then passes between 
the ribs 54, to enter the annular space between the cup 53 and 

20 the inside surface 57, after >^ich it penetrates into the cham- 
ber lA' via tiie orifice(8) 58 whose disposition relative to the 
convex conical surface 70 gives rise to turbulence while simul- 
taneously expelling the powder ccntained in the chamber lA* • 
Another eoibodiment is shown^in Figure 8. In this 

25 embodiment, the chamber IB is constituted by a cylinder 81 

having a piston 5 sliding t h erein. The piston 5 is engaged in 
sealed manner on a rod 8 of a pushbutton 7, coming into 
abutnent against a collar 8a on the rod* The rod 8 extends 
beyond the piston in the form of a pin 6 provided wit^ grooves 

30 84. The cylinder,.^^ has .an. end wall 82 with a hollow, tube ^3. 
passing therethrough and suitable for slidably receiving the 
pin 6. . A spring 34 presses against the end wall 82 and against 
the piston 5 to urge the piston away from the end %«all» 
mtemal peripheral beading 9 is fomied at a bottom end of the 

35 cylinder 81 so as to prevent the piston 5 from escaping frcro 
the cylinder. A top end of the tube 83 includes a housing 
suitable for receiving a cylindrical cartridge 50 as described 
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with reference to Figure 5, ^^ch cartridge is engaged in 
airtight manner therein • In addition, an ei^piece 80 including 
the outlet orifice 3 is engaged over the cartridge 50, Hie 
width of the orifice 3 is preferably the same as that of the 
5 chamber lA delimited by the cartridge 50. The endpiece 80 
extends radially outwards in the form of a flange for 
facilitating grasping. 

When the user presses against the pushbutton 7, the pistm 
5 oon$)resses the air contained in the chamber IB untdLl the pin 

10 6 pierces the tearable partition 2, The coapressed air in thB 
chaniber IB then escapes through tte grooves 84 of th^ pin 6 and 
causes the lycjphilizates contained in tte chamber lA to be 
projected out. At the end of its stroke, the piston 5 comes 
into abutment against one end of the tube 83 via ribs 85, which 

15 ensure that a free passage is left between the chamber lA and 
the chamber 1B« Uhen the user sreleases the pushbutton, the 
piston 5 returns to its initial position. 
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The emboaiments of the invention in which an 
exclusive property or privilege is claimed are defined 
as follows: 

1/ A device for projecting a dose of divided substance, in 
liquid or powder form, and In particular for phazmaceutlcal 
use, the device oonprislng a receptacle having an outlet 
5 orifice, a tearable partition separating the receptacle into 
two chaxnbers, namely a first c^^aiober adjacent to the outlet 
orifice and designed to receive thB divided substance, and a 
second chamber which, at the moment of use, contains a 
conpressed gas, said second chamber of the receptacle Including 

10 a wall which Is def oztnable towards the tearable partition under 
drive from a pushbutton, the deformation of said wall having 
the effect of reducing the volume of said second chamber, 
thereby increasing the pressure therein, wherein the deformable 
wall Is provided with a grooved pin so that defonnalilon of the 

15 wall causes the pin to puncture the tearable partition, said 
pin being disposed so as to avoid perforating the partition 
until the pin has been displaced through a distance h, thereby 
causing the pressure Inside said chamber to Increase pxrlor to 
the partition being perforated. 

20 

2/ A device aocxncdlng to claim 1, wherein the deformable wall 
Is a fliexlble wall which is substantially hemisi^>erlcal in 
shape, with one end of a drive rod of the pushbutton bearing 
thereagainst, and with the rim ttereof being bonded to the body 
25 of the rec^ptacOe* 

3/ A device aooordlng to claim 2, wherein the flexible wall is 
Integrally molded %d.th the pin and optionally also with the 
pushbutton and Its rod. 

30 . . ... . ; . 

4/ A device according to claim 1^ wherein the deformable %fall 
Is a piston having one end of a rod of the pushbutton bearing 
thereagainst, the second chamber being a cylinder fitting the 
piston* 

35 

5/ A device according to claim 4, wherein said cylinder 
Includes Internal peripheral beading for retaining the piston. 
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6/ A device aooorxJlng to claim 1, vrt^erein the pushbutton is 
integrally molded with a tear-off portion whose pre^nce 
prevents the pushbutton being depressed. 

5 7/ A device acxx>rdlng to claim 1^ vAierein the receptacle is 
integrally molded with a tear-off portion whose presexs 
prevents the pushbutton being depressed. 

8/ A device acoordlng to claijii 1, wherein the outlet orifice is 
10 provided vil^ a liquid spray nozzle, the first chamber 

containing a first liquid, possibly together with a gas, the 
second chamber containing a gas, possibly together with a 
second liquid, with the contents of the first and second 
chand^eors mixing at tivB moment of utilization. 

15 

9/ A device aooordixig to claim 1, i^ierein tte receptacle is 
formed as a single piece. 

10/ A device according to claim 1, wherein the receptacle 

20 comprises: 

a piston having an axial hole passing therethrough, a 
peripheral groove^ and a peripheral sealing lip; 

an endpiece including the outlet orifice and resilient 
means capable of snap-fastening in the groove of the piston, 

25 the endpiece and the piston defining a housing capable of 

redeivlng a cartridge, the cartridge comprising a side wall and 
the tearable partition, and r^resentlng the enclosure of said 
first chamber containing the substance to be projected, there 
being a contact surface between the piston and the cartridge, 

30 said contact, surfaof^ i>rovi^ing. an airtight seal; and . 

said device being further vfherein the deformable wall is a 
hollow cylinder provided with an end wall and a cylindrical 
side wall inside which the piston slides so that the sealing 
lip is in contact with said side wall over its entire 

35 periphery, the grooved pin being disposed on the end wall of 
the cylinder in such a manner as to be capable of passing 
through the hole and piercing the tearable partition. 
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11/ A device acxxsrdlng to claim 10, vhereln a spring urges the 
cylinder away froso the piston. 

12/ A device according to claljn 11, wherein its peripheral 
beading is formed on an inside sxnrfaoe of the cylinder so that 
when the device Is assembled, the piston can be Inserted inside 
the cyllx^er by forcing the sealing lip to pass over the 
beading, and wherein the urging from the spring plus tte 
traction force required for undoing the snap-fastening of the 
resilient means of the endpleoe is insufficient for moving the 
sealing lip back over tb& beading. 

13/ A device according to claim 1, whez^n a first end of a 
cartridge delimiting the first chamber is zecelved in sealed 
manner as a push fit in one end of the second chamber, said 
first end of the cartridge being fonned by the tearable 
partition, and wherein an endplece including the outlet orifice 
is engaged as a push fit over a second end of -tiie cartridge. 

14/ A device according to claim 13, wherein the deformable wall 
is a piston having one end of a rod of the pushbutton bearing 
thezeagalnst, the second ciiamber being a cylinder fitting the 
piston, and wherein a spring urges the piston away from the 
cartridge. 

15/ A device according to claim 1, wherein tJie tearable 
partition is a heat-sealed film. 

16/ A device according to claim 1, wherein the tearable 
partltlc^ is made of a heat QXiductlng. material. 

17/ A device aooording to claim 16, wherein the tearable 
partition occupies the entire cross-section of the first 
chamber so as to transmit a maximum amount of heat. 

18/ A device according to claim I, wherein the first chanyber is 
filled with nitrogen in addition to the substance to be 
projected. 
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19/ A device accx>rdlng to claim 1, %riiexeln tbB second chaniber 
is filled with nitrogen at a pressure not less than atmospheric 
pressure. 

5 20/ A device according to claim 1, A^iereln the first chamber 
includes a cylindrical cup containing a powder to be projected 
and constituted by an end wall and a peripheral side wall 
extending vertically from 'said end wall, said peripheral side 
wall including sealing means at its top end engaged as a force 

10 fit in said first chamber, said peripheral side wall also 

including at least one non-radial orifloe passing therethrough 
directed Inwards and towards the end wall of the cup, said end 
wall of the cup Including a convex conical surface inside the 
cup, the cup oo-operat:lng with said first chamber so as to 

15 enable the oonrpressed gas to pass from the inside of said first 
chamber into the cup via the orificB(s) without ejecting the 
cup, with the orlflce(s) co-cperating with said conical surface 
vdien the canpressed gas passes therethrough to create 
turbulence while simultaneously expelling the substance to be 

20 projected. 

21/ A device according to claim 1, wherein the receptacle Is 
msde of glass. 

25 22/ A device according to claijn 1, wherein the receptacle Is 
made of plastic* 

23/ A device according to claim 2, t^icredLn the cartridge is 
made of glass. 
30 . . . . , 

24/ A device according to claim 13, wherein the cartridge is 
made of glass. 

25/ A device according to claim 10, wherein the cartridge Is 
'35 made of pla8l:lc. 

26/ A device according to claim 13, wherein the cartridge Is 
made of plastic. 
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27/ A device aooording to claim 1, vhereln the first dianiber is 
imiform in cross-section. 

28/ A device according to claiiD 27, vtfieraln the outlet orifice 
has the same section as tte first chaoiber. 

29/ A device aooording to cOalm 1, provided with a plug 
including a lid wiHi a skirt projecting therefrom to a bottom 
end of the skirt, said skirt engaging as a sealed force fit in 
the first chamber, the device being therein the skirt includes 
a slot extending up a portion of its height from its bottom 
end* 

30/ A device according to claim 1, provided with a pl\ig for 
closing the first chamber, wherein a tear-<5ff metal capsule is 
criflnped over ttv^ plug. 
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ABSTRACT 

A device fear projecting a dose of divided substance In 
liquid car powder fcana. In particular for pharmaceutical use 
5 oonprlses a reoqptade having an ouUet orifice, a tearable 
4iarti«ion sectazatlng the recqitacle Into two cdianters, namely 
first chamber adjacent to the outlet orifice and serving to 
receive the divided substance, and a second chamber irtiltSh 
Includes a coopressed gas at the moment of use, means being 
10 provided for perforating the partition at the moment of use. 



15 



20 



ft- 



25 



30 



35 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



